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TO: Gary Broetzman, C/O Animas Stakeholder Group

FROM: Camille Farrell

DATE: April 13, 1995

RE: Appendage to the DRAFT Animas Discovery Report

Hi All!

Attached, please find the newest section to be incorporated into
the DRAFT Animas Discovry Report for distribution to the Animas
Stakeholders.

Please note that the "Lab Data Validation " section of the
report, as well as the CUPHK information provided in TAttijh; ill,
i a currently hping rpvipwd hy CDPHF 1 aha to confirm if. a validity.

Hope all is well.

See You on the 21stJ
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3.0 BACKGROUND

The Animas River is located in southwest Colorado in San Juan and
La Plata counties. The headwaters of the Animas River and
portions of Cement and Mineral Creeks, tributaries of the Animas
River, are located within the Silverton caldera, an extensively
mineralized area that has been mined for base and precious metals
since the late 1800's. The Colorado Division of Minerals and
Geology has documented 316 acres of land disturbed by mining in
this region, and has located 307 mine openings, 78 of which were
actively draining. Thp last active minp in thp area, the
Sunnyside Mine, is conducting reclamation pursuant to its Mined
Land Reclamation Permit.

4.0 EVALUATION OF EXISTING ANIMAS BASIN DATA

Between 1991 and 1993, the CDPHE Water Quality Control Division,
in cooperation with several federal and state agencies, as well
as private and local interests, conducted an intensive water
quality and biological investigation of the Animas River and its
tributaries, from its headwaters to Elk Creek, located
approximately 3 miles south of Silverton (Figure 1).

4.1 Study Objectives

The objectives of the study were:

1) to characterise the chemical, biological and phyoical
conditions of the Animas River and selected tributaries above Elk
Creek;
2) Lo quanLiTy aj.t;aa of h iyht jaL ineLal loadinya;
3) to determine the potential for water quality improvement
sufficient to allow naturally reproducing trout populations; and,
4) Lo pL JLCJI. .1.1-Lze aj.Lea TOL LtMiied-Lal pi.<_> jtjcj La baaed uu it:laLj-Vfc;
loadinya, env iionintfiiLal iiupac:L, feaaibilily, coal and btenteriLa.

Results and findings of the study are presented in Section 5.0.
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4.2 Sample Types and Locations

Water quality samlples were collected at 167 locations during the
June, 1991 high-flow event and at 121 locations druing the July,
1992 high-flow event. Samples were collected at 103 locations
during one low-flow event (October, 1PD2) and at 188 locationo
duiiiiy out! JL« JLH—H LOJ.IH t-vtJiiL (S«-pLfc!iiibfc!JL , 1991). Bicjloy J.O-M!
sampling of fish and macrobenthos occurred in approximatley 25
stream reaches within the basin study area. Figure 1 illustrates
the sample site locations. Water quality analytical results of
the CDPHE Animas River Basin Study are presented in Appendix A.

Background surface water samples were taken at the head of the
various tributaries sampled (CDPHE Sample site locations A19,
A23, A39, CO1, COS, Cll, CIS, Ml, and M8) as well as above
apparent sources. Surface water samples were also collected
above and below sources to quantify impacts to the receiving
streams. sediment; samples were not collected. Bear creek: (M-30)
and Boulder Creek (A62), from which drinking water is supplied to
the town of Silverton, were sampled immediately above their
confluence with Mineral Creek and the Animas River, respectively.

Source sampling included approximatley 50 draining mine adits,
seeps from mine waste piles, and naturally occurring seeps.
Table I prcocnto the liot of draining mine adito and their
location in the basin. Solid source sampling,i.e., mine waste
pi 1 <=>a including tailings, and wantp ror:k, in anhednl <=d for future
site characterization work. Mineral Creek and its triburaries
will be "characterized", i.e., collection of qualitative and
quantitative site information and sampling, similar to EPA's
Preliminary Assessment and Site Investigation programs, by the
CDPHE and the Colorado Division of Minerals and Geology during
the summer of 1995. "Site Characterization" of sites in other
tributaries are scheduled pursuant to the Animas Stakeholders
Group prioritzation. Please refer to Section 6.1.1 and Figure 7
for further discussion.

Ground water was not sampled. Groundwater use for drinking water
is minimal within a four mile radius of Silverton. Five wells
are listed on the Colorado State Engineer's well permit list as
household or domestic use wells, within a four-mile radius of
Silverton (CDH, 1994). The majority of the population within the
basin study area live in Silverton, with few households on the

i.~e<5Cii<=5 Oj_ ~ '
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On-Site soils and air were not sampled. There are few people
living or working beyond the town limits of Silverton within the
Basin study area. Reclamation is ongoing druing summer and early
fall months at the Sunnyside mine, located in Cement Creek,
Eureka Gulch and along the mainstem of the Animas near the
Mayflower mill, as weather permits. MRRC is also conducting
seasonal reclamation on thier properties located in Placer Gulch.
Please refer to Sections 6.1.5 and 6.1.14 for further
information.

4. 3 Field and Laboratory Paramters, Analytical Methods and
Quality Assurance/Quality Control Provisions

Tables -II and III compare the existing CDPHE data to EPA
requiremntents to determine if the exising data can serve in
evaluating the site under the Hazard Ranking System (HRS) and
prioritizing the site (EPA, 1992? EPA, 1994).

4.3.1 Sampling Mehtods

As approved by the EPA, all CDPHE samples were handled and
preserved as described in the CDPHE Standard Operating Procedures
(SOP) document (CDH, 1988). Calibration and operation of all
monitoring equipment followed the instrument manufacturer's
instructions. Each water sample for total metals was acidified
to a pH of 2 with nitric acid as a preservative. Each water
sample for dissolved metals were filtered in the field, using a
45-micron membrane filter. Measurements of pH, conductivity,
and temperature and flow were made and recorded prior to sample
collec:Lion. DeconLaminaLion piocjeduitfa were adhened Lo bteLwetn
each sampling event.

Where possible, surface water samples were collected directly
into the sampling containers. Sampling progressed from a
downstream location to an upstream location to eliminate sediment
disturbance in subsequent samples. Surface water samples were
collected by immersing the sample bottle several inches beneath
the water surface with the mouth of the sample bottle facing
upstream. If surface water samples were unable to be collected
directly into the sample container, a decontaminated container
was used to collecte the sample. Care was taken to avoid
excessive agitation when transferring samples to sample
containers.



Fron: Caul lie Farrell at 0 £> 64-13-95 1Z:52 pn
To: Gary Broetznan, CCEH at 0 1 363 Z97 6188 Q 665 of 613

4.3.2 Field QA/QC . ^

CDPHE collected 26 field duplicate samples (1 duplicate per 8
samples collected) during the September, 1991 sampling event.
Eleven duplicates (1 per 15 Samples) wwere collected during the
June, 1992 sampling event-. Six suplicates were collected (1 per
17 samples) during the October, 1992 sampling event and eleven
duplicates were collected during the July, 1993 sampling event (1
duplicate per 11 samples). EPA requires that one field duplicate
be collected at the rate of 1 duplicate per 20 samples collected.

CDPHE collected 1 filtered field blank per 8 samples collected
during the September, 1991 samping event; 1 blank per 15 samples
during the June, 1992 sampling event; 1 blank per 26 samples
during the October, 1992 sampling event; and, 1 blank per 24
samples during the July, 1993 sampling event. EPA requires that
feild blanks be collected using analyte free water at the rate of
1 per day of sampling, at least 1 per 20 samples.

CDPHE collected filtered field blanks which double for equipment
rinsate blanks. Thus, the rate of filtered field blanks
collected, as listed in the preceding paragraph, correspond to
equipmant rinsate blanks. EPA requires that rinsate blanks be
collected in the field using analyte-free water from
decontaminated equipment as a check for decontamination
procedures. Rinsate blanks are required to be collected for each
day sampling equipment is decontaminated in the field at the rate
of 1 per 20 samples.

4.3.3 Laboratory QA/AC

The CDPHE laboratory analyzes 1 duplicate for every 10 samples
collected; EPA requires that one duplicate water sample be
collected for every 20 samples to determine accuracy and
precision in laboratory analytical procedures as well as sample
collection procedures.

CDPHE analyzes 1 spike for every 10 samples analyzed; EPA
requires that a sufficient volume of water be collected at the
rate of 1 per 20 samples to provide to the lab for matrix spike
and matrix spike duplicate analyses for quality control.

CDPHE Lab analytical instruments are standardized daily;
reference materials are also used which verify CDPHE standards
and checks the accuracy of the lab instruments in use (Alexander,
1995) .

4.3.4 Data Validation Requirements

EPA Data Validation Requirements are provided in Appendix B; the
CDPHE Laboratory follows the same procedures (Alexander, 1995.)



F'ron: Canilie Farrell at 0
To: Gary Broetznan, CCEH at Q 1 393 Z37 6188

64-13-95 12:53 pn
Q 686 of 913

TABLE I

CDPHE Animas Basin Sampling

Draining Mine Adits - Aqueous Sources

Sampling
Location

Site name Site Location Description

AHIMAS MAINSTEM AND ITS TRIBUTARIES

A 02

A 02b

A 07 LM

A 07 IMS

A Ha

A 12

A 17*

A 17b

A 19a

A 21a

A 23a

A 29

A 36

A 49

A 49a

A 50

A 57

A 63

A €3a

A 69

A 71

Lucky Jack Drainage

Lucky Jack Adit.

Burrows G.; London Mine

Burrows G.; London Mine

Columbus Mine

California Adit

CaliIui.ii.La G. AUiL

California G. Adit

California G. Adit

Placer Adit

Niagara G. Adit

Terry Tunnel

Cunningham Adit

Cunningham Adit

Cunningham Adit

Mayflower Pipe

Animae Adit

Aspen Adit

Idaho Adit

Animas Adit

Upper Animas Headwaters

Upper Animas Headwaters

Upper Animas Headwaters

Upper Animas Headwaters

California G. ; below confluence with Placer G.

California G. j below confluence with Placer G.

Uuitwi. C*l i£ui.iii.« C.

Upper California G.

Upper California G.

Placer G.

Placer G.

Tributary south of Burns G.

Upper Eureka G .

Cunningham Cr.

Cunningham Cr.

Cunningham Cr.

Mainstem of Animas above confluence with
Arrastra Cr.

Small tributary south of Animas, west of
.Arrastra Cr.

Small tributary south of Animas, west of
Arrastra Cr.

Idaho G.

Small tributary west of Animas, below
confluence with Mineral Cr .
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TABLE I . i

COFBE Animas Basin Sampling

Draining Mine Adits - Aqueous Sources

Sampling
Location

Site Name Site Location Description

CEMENT CREEK AlID ITS TRIBOTARIES

CC 01

CC Olb

CC Olc

CC Old

CC Ole

CC Olf

CC 10

CC 14

CC 19

CC 24a

CC 24b

CC 29

CC 29a

CC 32

CC 37

CC 37a

CC 44

Queen Ann Adit

Mogul Tunnel

Mine Adit Above Mogul Tunnel

Mine Adit Above Mogul Tunnel

Mine Adit Above Mogul Tunnel

Mine Adit Above Mogul Tunnel

Middle Fork Cement Adit

South Fork Cement Adit

American Tunnel

Prospect Adit

Prospect Adit

Cement Adit

Cement Adit

Cement Adit

Anglo SaiLon Adit

Anglo Saxon Adit

Topeka Adit

Ilorth Fork of Cement Creek Headwaters

North Fork of Cement Creek Headwaters

North Fork of Cement Creek Headwaters

Horth Fork of Cement Creek Headwaters

Ilorth Fork of Cement Creek Headwaters

North Fork of Cement Creek Headwaters

Middle Fork of Cement Creek Headwaters

N. trib. of S. Fork of Cement Cr. Headwaters

Cement C. below the confluence with Minnehaha

Hainstem of Prospect G.

Hainstem of Prospect G.

Trib. west of Cement Cr . , below Prospect G.

Trib. west of Cement Cr. , below Prospect G.

Mainstem of Cement Creek

Mainctcm of Comont Crook

Mainstem of Cement Creek

Hainstem of Cement Creek

MIHERAL CREEK AND ITS TRIBUTARIES

M 02a

M 02b

M 09

M Ha

M 12a

M 12b

M 21

:: iio

M 24

M 36

M il

Lonafellow/Koehlei Conolex

LongfelloWKoehler Coupler

Mill Creek Adit

Adit Below Beaver Ponds

Browns G . Adit

Browns G. Adit

Banner Adit

n » i i

Dander a Adit

Mineral Creek Adit

Mineral Adit

Mineral Cieek Headwaters

Mineral Creek Headwaters

Upper Mill Creek

Mainstem of Mineral Creek below Mill Cr.

Browns Gulch

Browns Gulch

Lower Middle Fork of Mineral Creek

Lv~e». "iJJic r«^lv **L li.n.Ciai CiCT=k

South Fork of Mineral Creek Headwaters

Mineral Creek before confluence with Animas

Mineral Creek cetore connuence with Animas
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TABLE II ~

Comparison of CDPHE existing data to EPA HRS Requirements
UPPER AMI MAS FIELD MEASUREHEIITS

Banple Location

CDPHE EFA

Background
(water)

Aqu-oui 3aurr-f

vacte feepi; natrual
•eept)

»4-+

Surface Water

-

BacKgrouna
(uatsr )

Aqueojf Br-jre-*

Solid Sourcet

8-arfac± Water

S=dincntf

Field Paramet-r«

CDPHE EFft

T-np.

FH

EC

Divrhargs
(High and
low now)

Durhargc
( ftsrm
cvsnt 1

T-rtp.

PH

EC

Fl-ld OA/OC

CDPHB BPA

p-r IS cartpl-*
( a-/-raj-)

per 19 iinplcf (cane
if filtar-d fi-ld
tlanV-.c }

Not Applicable

1 Duplicate
p-r 13 taitpl-f
( a-/=ra;p)

1 Fi-ld BlanK p-r 20
f anpl-c ( blind )

(1 per 20 carplsr)

1 Trip Blank p-r t r ip
<VOA only*

• arrplsi (blind)

Fi-ld BlanV. = Quali ty Control to aosff potsntial tie!3 contamination
Rinfate BlanK - Quality Control to asc=ss ricld decontamination pro;ed'Jz-f
Trip Blank = (For VOC' *) Qua l i ty Control " aciei* fartplc handl ing/ fh ipping procedure*
*+* = Sanpiing of coiia «ourc-« cch*aai*a curing future "Site cnararteriiation* of tpecitic cuc-cacinc
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TABLE III ^

Comparison of CDPBE Existing Data to EFA HRS Requirements
UPPER AllIMAS LABORATORY MEASUREMENTS

.

CDFHE SPA

Arsenic

Cadmium

cnromium

Copper

Cyanide

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Eelenium

Silver

Zinc

Ant ircony

Avseni?

Barium

Derylli-am

Cadmium ~

Calcium

cnromium

cobalt

Copper

Cyanide

Iron

Lead

Magnesium

Manganese

Mercury

sickel

Pot acsiurn

Selenium

Si Iver

Sodium

Thil l i i i T

Vanadium

Zinc

ORCAHIC9

(SPA Methods)

CCFHS

IOC.!;
HTDRIDC

200.7; ICP
200.9; CFAA

200. 7; ICP
200.?; CFAA

200 .7 ; ICP
200.?; CFAA

33i.i;
CCLORIMTTRIC

200 .7 ; ICP

2 0 0 . 9 ; CPAA
234.2 ; CFAA

200 .7 ; ICP

200 .7 ; ICP

245.1;
MANUAL
COLD VAPOR

200 .7 ; ICP

BK3 1 HB ;
HTDRIDS
270. 3;
HTORIDE

2 7 2 . 2 ; CFAA
200.?; c
FURHACE AA

200.7; ICP

'.XI

EPA

200.7; ICP

200.7; ICP
204.;; CFAA

20C.? : OPAA

200.7; ICP

300.7; ICP
210 .2 ; CFAA

J00.7; ICP
213.2; CFAA

200.7; ICP

J00.7; ICP
21S.2; CFAA

200.7; ICP

200.7; ICP

33S.2

500.7; ICF

J00.7; ICP
239 .2 ; CFAA

200.7; ICP

S00.7; ICP

5«5.1;
HAH'JAL COLD
VAPOR
245.2; AVTO
COLD VAPOR

200.7; ICP

200.7; ICP

270.3; CFAA

200.7; ICP
272.2 ; CFAA

200.7; ICP

?nn 7 • rrp
213.2; CFAA

500.7; ICP

200.7; ICP

Detection
Limits ug/L)

SPA
CDPHB CRDL

£0

1

40
0.25

10
S

4 '
S

10

10

E
c

1000

4

0.2

20

11

0.2
0.2

8

200

(0

10

203

I

5

5030

10

50

25

10

103

3

5000

15

0 . 2

40

5030

5

10

5030

i n

50

20

Laboratory OA/AC

CDPHS GPA

1 3pl«
per 10 samples

1 Instrument
Blar.fc
per 10 sanples

1 Duplicate
per 10 samples

1 BpiKe
per 20 samples

Blank
per 20 samples

per 23 sanples

Laboratory Data Validation
f~r Inorganirs Analyses

CDPHS EPA

s no: pH<: ;
(Hg<29 days)

once'day

crnt aminat ion

Cnsex: 2«/e-hrs

L»t Centrel
Bample: +/- 201

Duplicate
Bample:
+/- 201

Matrix epike:
»/- 25«

Furnace AA oc:
spikes = *•'- 1st

ICP serial

Eampi- Result
Verif icat ion

Field Duplicates

Overall Data
Assessment

( mo; pH<2 ;
(Hg<29 days)

once/ day

ClaiM-.i: lie
ccntaminat icn

Check: 2«/3-hrs

L»B Cettrel
Sample: •»/- 201

D<jplicate
Eanrile:

*.'- 20t

Matrix Spike:
+1- 2!«

Furnace AA oc:
spikes = +'- 151

ICP serial

Bample Pes-ilt
%'eritication

Fielc Duplicates

overall Data
Assessment

ICF = Inductively Coupl-d Fla*ma
TFAA - Carbon Forn:io« Atomia Ainorption
CFAA - Cr^phit- Purnac- Atomic Absorption
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4.4 Usability of Existing CDPHE Data , _.

Upon review of the EPA HRS data requirements and the data
previously collected by CDPHE, it seems that the Data Quality
Objectives, sampling locations, sampling methods, analytical
methods, required detection limits (except for lead) field and
laboratory QA/QC measures and data validation requirements are
comprable. Differences between what EPA would have included in a
Site Investigation and what CDPHE has thusfar collected appear to
be limited to:

1) analyses of Antimony, Barium, Beryllium, Cobalt, Potassium,-
Sodium, Thallium and Vanadium inorganic parameters?

2) analyses of organic parameters;
3) analyses of sediments (collocated with surface water) samples;
and,
4) dpt.pr.t: i on 1 inn to for 1 Pfld (CDPHE = 5ng/T,, whprpaa FPA =
3ug/L) .

Sampling conducted in Cement Creek and the Upper Animao baoino by
Standard Metals and Sunnyside Gold Corporation between 1981 and
1993 reported the following concentrations of those metals
(excluding cobalt) not sampled for by cut'Uii (t'erino, 1995):

Parameter Sampled

Ant imcny

Barium

Beryl liam

Thallium

vanadium

Cerent CreeK above the American Tunnel

September 1985 Eeptereer 1991

< 10

J03

1

< 100

0

0

^

0

February 1993

•• i-j

Aniruf River above Boulaer Creek

Eeptenter I93e September 1991

< 10

130

< 1

< 100

o

a

3

0

February 19S3

«- 1U

Water quality analyses of 89 water qualiy samples from 49
draining mine sites (aqueous sources) were collected and anlayzed
by 1~.hp TJ.fl. Durpflii of Mi npa «a pnrh of f.hei r fipld i nvpntory of
abandoned mine lands on Bureau ot Land Management administered
lands in the upper Animas River Watershed, conducted during the

anrl fall of 1 PPd (TT. ,=! .TViM, IPQ'i). Rmnnr|Rl- nthpr
analyzed, the range of concentrations fc.r those metals

not1. flnflly*i=-r] fr/r hy CnPHR, f--x̂ .f-̂ . flntitnony flnrl hhal 1 i >im. follow
(Hite, 1995):

Antimony:
Barium:
Beryllium:
Cobalti
Thallium:
Vanadium:

not, analyzed;
< 2 - 91 ug/L;
< 1 - 3 ug/L;
•'• 1 1€ ug/L i
not analyzed;
< C - C ug/L;

EPA CRDL = 60 ug/L
EPA CRDL = 200 ug/L
EPA CRDL = 5 ug/L
EPA CRDL - 50 ug/L
EPA CRDL = 10 ug/L
EPA CHDL - 50 ug/L

The Colorado Dejja.L LiutMiL of Health eoiiducLed Sj_Le InveBLo.yaLa.ojia



FPOH: Cadi lie Farrell at Q
To: Gary Broetznan, CCEH at @ 1 363 Z37 6188

64-13-95 1Z:58 pn
D 611 of 613

of Standard Metal's Mayflower Mill (on the Animas River)-and
Sunnyside Mine (on Cement Creek) in June and July, 1984,
respectively.

The following table presents the concentrations of antimony,
bat J.UIH, bt;jLy llo-uni, eobalL, lliall-Luni and vanadium Lt;slLiiiy front
those investigations [CDH, 1984(a) and 1984(b)]:

TABLE V

CDH Site Investigation Anallyical Results - 1984
Standard Metals Mayflower Mill and Sunnyside Mine

Concent.raf.i DPIR measured in mlcrngramp; per l i te r ( n g / T , )

Banplf) IJurolHrr Bit* Cvcoription Ant incny Barium ••ryllium CoDalt

Aninuc *iv«r: Mayflower Mill 91

SH-1

SH-2

SK-3

BH-4

SH-B

Dae ground
Boulder Cr. above Tailings
(Silverton DM supply)

Sou rc-
Act l'/e Tailings

Sou rc=
Bsepags trcm To- or Tail ing* ••

Sou re =
Lowest Clarif ier Pona

Downttream oc eite
on Animac Aivsr

< 2

< 2

9

€

:

43

=6

8?

70

39

< .5

1

2

1

S

< e

14

37

1C

22

Thallium Vanadium

< 2

< 2

< 2

< 2

< 2

2(0

ICO

ISO

140

110

Cement Creeh: Sunnyside Mine El

SH-5

SK-1

SH-2

SK-4

Bachgrouna
Cem-nt Crc=fc abo1^- Mine
Drainage Treatncnt Settling
Pondf

source
Influent Pipe for Settling
Pond *1 of 4

Source
Effluent form Settling Pond
< 3 ^r t

Downftream of site
on Cement creeK

< 20

< 20

< 20

< 20

< 100

< 103

< 100

< 100

< 5

18

< 5

< 5

< SO

53

«: 50

< SO

< 10

< 10

< 10

< 10

< 200

< 200

< 200

< 200

BOM, Sunnyside Gold and CDH (1984) analyses indicate that
antimony, beryllium, and cobalt were below current EPA CLP
Contract Required Detection Limts (CRDL). Sunnyside Gold
measured barium in concentrations above current EPA CLP CRDL,
whereas BOM and CDH (1984) analyses measured concentrations of
barium below current EPA CRDL. Thallium was measured to be less
than EPA CRDL by Hie CDH (1984) analyaea, and btolow 100 uy/L by
Sunnyside Gold. Vanadium was measured by Sunnyside Gold to be
lt--HH l.lirin EPA CRDTi, y«--l. iHriijf-*i] MI curicenl. r H 1. i DMH from 110 — 2(10
ug/L during the CDH SI of the Mayflower Mill.

Organic parametcro arc typically not aooooiatcd with draining
mine adits or mine waste piles, although may be utilized in and
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around mineral transportation and processing facilities.
Analyses for such may be included for select sites in adflti^nal
sampling planned for by the Animas Stakeholders to determine the
presence of these compounds, determining the need for additional
organic parameter analyses.

Sampling of sediments provides information regarding historic
releases of wastes that may not be detected in the real time
results provided by one-time surface water sampling. CDPHE data,
however, was collected during (two) high-flow, (one) low-flow and
(one) rainstorm events, thereby characterizing the release ot
metals through time. CDPHE sampling results represent extremes
of stream flows, as well as characterizing a storm runoff event,
thereby bracketing the characterists of wastes released through
time.

CDPHE also reviewed the ratio of dissolved to total recoverable
metals for the Animas River, Cement Creek and Mineral Creek, as
pi.-iB«nt*d in Table VI. CDPIIE explains that the partitioning *f
metals between the dissolved and total forms is largely a
function o£ pH. Hj.yh LoLal auapended aoljida, found when aujLfac:e
runott is present, may also increase the particulate traction ot
a metal. MoaL J.LOII and lead pi.ecj.[jj.LaLe iapj-dly al pH' a yieaLei.
than 3. Pr«=>c i pi tat. i on of aluminum npara completion ah pH ' a
hj-yhej. Lhan about, 4 . 1). Cadiiu_uiu, manaiieae and £_LII<J laiyely jLemaj.n
dissolved until pH's exceed 8. The pH of the Animas above
Silvei-lon (AG8) uaually lanyea between 7 and 8, Lhua nioaL of Ihe
aluminum, copper, lead and iron should be expected in the
particulate form, (more likely to precipitate into the sediments)
while most of the cadmium, manganese, and zinc will be dissolved.
The uniformly low pH of Cement Creek is expected to result in a
wide mixture of particulate and dissolved metals, except cadmium,
manganese and zinc which will be dissolved. The pH in Mineral
Creek, M-34, is higly variable, depending on streamflow, which
further complicates partitioning between dissolved and
particulate forms of the metals, except again cadmium, manganese,
and zinc, which are mainly dissolved (Owen, 1994).
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TABLE VI

CDPHE ANIMAS RIVER LOADING RESULTS
RATIOS OF DISSOLVED TO TOTAL RECOVERABLE METALS

FOR THE ANIMAS RIVER, CEMENT CREEK AND MINERAL CREEK

H-ra l«

Alumi num

Cadmium

crpper

Iron

Lead

Manofanece

Zinc

ftnrMAR »nr*R

ttran

0 . 3

0.5f

0 .9S

0.39

S

44

44

44

4 E

Standard
Deviation

0.1(1

0.2::

O . l f

o . i < :

rKHFHT rHRRir

H=an

0.1

0 . ?3

0 .87

0. 1C

0 .7

0.8!

0. 94

tt

ss

36

7»

Cf

72

1C

83

Standard
Deviation

0.287

0 .163

0.19

0.391

0 .2?C

0.193

0.127

MTHKBftT. TURKIC

Mran

1

0 .57

O . J 2

0 . 9 C

H

40

41

41

42

Standard
Ceviat ior.

O.068

0.27£

0.109

0.099

Although sampling of sediments may not provide additional
information concerning the parameters found elevated in the
aqueous stream analyses, it may yeild information regarding
historic releases of minerals not currently measured in the
stream analyses, such as mercury. Collection and analyses of
sediments may be included for select sites in additional sampling
planned for by the Animas Stakeholders to determine the presence
of elements not detected in the surface waters.


